The aim of this study was to evaluate the parameters of intraoperative and postoperative pain in bitches undergoing laparoscopic or conventional ovariectomy. The study was conducted on 20 healthy, adult bitches of medium and large breeds. All the bitches were subjected to the same anesthetic protocol. Carprofen was applied preoperatively, and general anaesthesia was carried out with a combination of medetomidine, propofol and sevofl urane. The bitches were divided into two groups of 10 individuals each. The fi rst group underwent conventional ovariectomy while the second one was subjected to the laparoscopic procedure. The intensity of intraoperative pain was estimated at different time points by measuring changes in heart and respiratory rate, arterial blood pressure, and body temperature. A multifactor pain scale was used to assess the intensity of postoperative pain. Dogs in the group which was scheduled for conventional ovariectomy (COV group) responded to painful intra-operative stimuli with increased heart rate and respiratory rate. Arterial blood pressure and body temperature decrease was detected in COV group. Laparoscopic ovariectomy induced less intra-and postoperative pain when compared to conventional ovariectomy. Beside that, the total anaesthesia time and postoperative recovery were shorter in dogs that underwent laparascopic ovariectomy.
INTRODUCTION
Ovariectomy is the surgical removal of both ovaries. It is performed in bitches to rule out a full cycle, prevent tumors of the mammary gland and purulent processes in the uterus [1] . Ovariectomy can be performed by conventional surgical methods or by laparoscopic surgery [2] . Conventional ovariectomy is a very common surgical procedure in veterinary practice [3] . Today more and more dog owners are seeking for laparoscopic ovariectomy due to the undeniable advantages such as: less painful intervention than conventional ovariectomy, quick patients' recovery and return to normal activities [4] . The fi rst laparoscopic procedure in veterinary medicine was described by Wildt and Lawer's in 1985 [5] and referred to the sterilization of bitches. The intensity of postoperative pain after conventional ovariectomy is associated with greater tissue damage during the incision of the skin [6] . In laparoscopic ovariectomy, the skin incision is smaller and the painful stages that are inevitable in conventional ovariectomy (i.e. withdrawal of ligaments and extraperitoneal positioning of the ovaries) are avoided, resulting in less intra and postoperative pain [7] .
The pain can be defi ned as an unpleasant sensory and emotional experience associated with an existing injury, which can range from mild, localized discomfort to pain. Behavior during expression of pain is different from physiological behavior, and appetite, body position, movement, and response to touch are changed in painful situations. Increased salivation, mydriasis, tachycardia, depression, and avoidance of contact are some of the signs of pain [8] . Postoperative pain management is extremely important and affects the recovery time, quality of life and success of the surgical procedure [9] . Acute pain changes the metabolic and hemodynamic system [10] . Scales for the assessment of pain intensity are well developed. They take into account the different species and different pathological processes that cause pain and as such, are very diverse [11] . In most cases, they contain a combination of subjective parameters, such as behavioral changes (e.g. change in appetite, depression, aggression, vocalization, response to touch, etc.) and objective parameters (e.g. changes in heart rate).
The anaesthesia protocol used in this study (a combination of medetomidine, propofol and sevofl urane) is often used in everyday practice [12, 13] , however, there are no published reports on comparison of parameters of intra-and postoperative pain when used in bitches undergoing conventional or laparoscopic ovariectomy.
MATERIAL AND METHODS

Dogs
Twenty female dogs of different breeds, aged from 7 months to 3 years, weighing 5 to 35 kg were scheduled for an ovariectomy. They were randomly divided into two groups of ten bitches each. The fi rst group was scheduled for conventional ovariectomy (COV) and the second group for the laparoscopic ovariectomy (LOV). Preoperative preparation was identical for both groups of bitches. After a general clinical examination, venous blood samples were collected for complete blood count, and the serum biochemistry profi le including blood urea nitrogen, creatinine, total protein, albumin, glucose, creatin kinase, alkaline phosphatase, aspartate aminotransferase and alanine aminotransferase (data not shown). The bitches were classifi ed as ASA I category according to the American Association of Anesthesiologists. The study was approved by the local Ethics Committee (No 7/2015). The owners were fully informed and agreed with the procedure.
Analgesia and anaesthesia
All the dogs were given carprofen 4 mg/kg s. 
Monitoring of pain
The intensity of the intraoperative pain was estimated at different time points: intubation, incision, withdrawal of left ovarian ligament, withdrawal of right ovarian ligament, suturing of the skin and extubation, by measuring changes in heart rate, arterial blood pressure, respiratory rate and body temperature.
The intensity of postoperative pain was assessed by the same observer with the aid of a multifactor pain scale at regular time intervals at 15 and 30 minutes and 1, 3, and 6 hours postoperatively. The observer evaluated four parameters: signs of crying and whimpering, movements, restlessness and discomfort and response to fi rm pressure applied adjacent to the surgical wound. Ranked scores were summed and presented in tables. Multifactor pain scale scores range from 0 to 9, where 0 indicates no pain and 9 indicates the worst pain possible.
Statistical analysis
The results are presented as mean values ± standard deviation. Statistical analysis was carried out using GraphPad Prism statistical package 6 (GraphPad Software, California, USA) using one-way analysis of variance (ANOVA) and dependent T test. A p value of less than 0.05 was considered signifi cant.
RESULTS
In bitches, which underwent conventional ovariectomy, the heart rate increased signifi cantly during withdrawal of the left ovarian ligament (109.5 ± 3.17 beats/min) comparing to the fi rst phase (80.5 ± 3.14 beats/min, p<0.05; Table 1 ). A signifi cant increase in respiration rate also occurred at withdrawal of the left ovarian ligament (35.5 ± 1.65 respirations/min) when compared to the fi rst phase (10.4 ± 1.43 respirations/min, p<0.05). Arterial blood pressure slowly decreased throughout the intervention, but hypotension was not observed. All the bitches in the COV group had low body temperature at the end of the surgery (36.1 ± 0.18C). The bitches in COV group were asleep and did not vocalize 15 minutes postoperatively. At thirty minutes postoperatively the bitches were awake, but they could hardly raise the head and did vocalize. One hour after the surgery the bitches were awake, but their gait was unsteady, sometimes they vocalized. Three hours after the surgery, they could raise the head but their gait was still unsteady, occasionally they vocalized. At the end of observation period, that is at six hours postoperatively, they were awake and had a steady gait. The signs of severe pain were present in two bitches and moderate pain in 7 bitches (Table 2) .
In bitches, which underwent laparoscopic ovariectomy, no signifi cant changes of parameters monitored were observed intraoperatively (Table 3 ). All the bitches from LOV group were awake, with a steady gait and did not vocalize 30 minutes after the end of surgery. Signs of moderate pain were present in 2 bitches at 15 and in one bitch at 30 minutes postoperatively. Mild pain was present only in two bitches six hours after surgery (Table 4) . 
DISCUSSION
Arterial blood pressure decreased intraoperatively in the COV group. This might be explained by the use of higher volume % of sevofl urane that was required for maintenance of surgical anaesthesia in comparison to the LOV group [14] . Respiratory rate increased in dogs from COV group during the withdrawal of the left ligament and thus ketamine was administered to suppress the response to the painful stimulus. Increased heart rate after the withdrawal of the fi rst ovarian ligament was probably a consequence of response to the painful stimulus as well as ketamine, which increases the heart rate and cardiac output [15] . The difference in the length of the skin incision was signifi cant between groups. The length of the surgical incision in COV group was between 6 and 12 cm, and in the LOV group there where two incisions, each 1 cm long.
Bitches in the COV group showed a low body temperature at the end of surgery, which might be attributed to increased surface temperature losses due to evaporative loss of heat from the surgical site and sevofl urane induced vasodilatation [16] . Bitches from COV group recovered with more diffi culty and woke up slowly which is in accordance with other studies [17, 18] . Most of the bitches from the COV group felt pain of moderate intensity at the end of the six-hour observation period and required additional analgesics. The necessity of applying analgesics six hours after surgery was confi rmed in a study by Lee et al. [19] .
Bitches in the LOV group did not respond to the withdrawal of the ovarian ligaments and therefore there was no need for intraoperative administration of an analgesic dose of ketamine. The surgical procedure itself took less time than in the COV group as it lasted only from 15 to 20 minutes. Short anaesthesia time and closed abdomen in LOV group were probably the reasons for good maintenance of body temperature in this group of dogs [20, 21] . Dogs from the LOV group were fully awake one hour after the end of surgery and moved with a steady gait. The main and most signifi cant difference between the groups was that bitches from group LOV showed mild pain or no signs of pain at one hour postoperatively and there was no need for additional analgesia. The difference in duration between the procedures was viewed as contributing to the faster and easier recovery of bitches from the LOV group [22] .
One of the important conclusions that can be drawn from this work is that in laparoscopic ovariectomy the pain is less intense when compared to conventional ovariectomy. Today, it is of paramount importance to every veterinarian practitioner to professionally and ethically perceive the presence of pain and treat it adequately. In addition to ovariectomy, other surgical interventions such as preventive gastropexy can be performed laparoscopically.
Another advantage of laparscopic surgery is a signifi cant difference as far as the consumption of anaesthetics, analgesics, and surgical material is concerned. The use of anaesthetics in patients from LOV group was much smaller, in the sense that there was no additional intraoperative need for ketamine, as opposed to COV group where it was applied due to the presence of painful surgical stimulation. Also, the concentration of sevofl urane required to maintain surgical anaesthesia was lower in LOV group, which contributed to less hypotension due to sevofl urane. Cilj studije je bio da se ispitaju parametri intraoperativnog i postoperativnog bola kod kuja prilikom laparoskopske i klasične ovariektomije. Ispitivanje je obavljeno na 20 zdravih, odraslih kuja, srednjih i velikih rasa. Sve kuje su podvrgnute istom anesteziološkom protokolu. Karprofen je kao analgetik aplikovan svim kujama preoperativno, a opšta anestezija je postignuta kombinacijom medetomidina, propofola i sevofl urana. Kuje su podeljene u dve grupe od po 10 jedinki. Prvoj grupi je rađena klasična, a drugoj grupi laparoskopska ovariektomija. Jačina intraoperativnog bola praćena je na osnovu promena sledećih parametara: pulsa, frekvence disanja, arterijskog krvnog pritiska i telesne temperature. Za procenu inteziteta postoperativnog bola korišćena je multifaktorijalna skala bola. Kod pasa kod kojih je ovariektomija rađena klasičnom metodom ustanovljeno je povećanje pulsa i frekvence disanja. Kod tih jedinki je primećeno i smanjenje arterijskog krvnog pritiska i telesne temperature. Laparoskopska ovariektomija izaziva manji intra-i postoperativni bol u odnosu na klasičnu ovariektomiju. Pored toka ukupno vreme trajanja anestezije i postoperativni oporavak su kraći kod pasa kod kojih je urađena laparoskopska ovariektomija.
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